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(54) ELECTROPHOTOGRAPHIC PHOTORECEPTOR AND PROCESS CARTRIDGE AND 
IMAGE FORMING DEVICE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a photoreceptor 
excellent in wear resistance, scratch resistance or the 
like by incorporating a specified siloxane hardening resin 
into the surface layer of an electrophotographic 
photoreceptor and incorporating an org. metal compd. 
and/or silane coupling agent into an intermediate layer. » 
SOLUTION: The surface layer of the electrophotographic |*~se— x 
photoreceptor contains a siloxane hardening resin 
containing a structural unit expressed by the formula, 
and the intermediate layer contains an org. metal compd. 
and/or silane coupling agent. In the formula, X is a 
donating group of charge transfer ability and is coupled 
to Z in the formula through the carbon atom which 
constitutes the donating group, Z is a divalent or higher- 
valence atom or group except for the adjacent coupling atoms (Si and C). The divalent or 
higher- valence atom or group Z except for the adjacent coupling atoms (Si and C) preferably 
means a divalent or higher-valence atoms or groups such as an oxygen atom (O), sulfur atom 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrophotography photo conductor characterized by being a layer containing the 
siloxane system hardening resin in which the surface layer of this electrophotography photo conductor 
contains the structural unit shown by the following general formula (1) in the electrophotography photo 
conductor which has a photosensitive layer through an interlayer on a conductive base material, and 
being the layer in which this interlayer contains an organometallic compound and/or a silane coupling 
agent. 

[Formula 1] 
I 

— si— z-x 

I 

(X is a charge transportation ability grant machine among a formula, it is the basis combined with Z in a 
formula through the carbon atom which constitutes this grant machine, and Z is the atom or basis more 
than divalent [ other than an adjoining joint atom (Si and C) ].) 

[Claim 2] It is the electrophotography photo conductor according to claim 1 which X is a charge 
transportation ability grant machine, it is the basis combined with Z in a formula through the carbon 
atom which constitutes this grant machine, and Z is an oxygen atom (O), a sulfur atom (S), or NR basis, 
and is characterized by R being a hydrogen atom or a univalent organic machine in the aforementioned 
general formula (1). 

[Claim 3] The electrophotography photo conductor according to claim 1 or 2 characterized by the 
organometallic compound contained in the aforementioned interlayer being a metal alkoxide or an 
organic metal chelate. 

[Claim 4] An electrophotography photo conductor given in any 1 term of the claims 1-3 characterized by 
being the layer in which the aforementioned interlayer contains an organic metal chelate and a silane 
coupling agent. 

[Claim 5] The electrophotography photo conductor according to claim 3 or 4 characterized by showing 
the organic metal chelate contained in the aforementioned interlayer by the following general formula 
(2). 

General formula (2) (RIO) l-M-(K) m (Rl is an alkyl group among a formula, M expresses a zirconium, 
titanium, or aluminum, the chelate formation machine K expresses an acetoacetic ester machine or beta 
diketone residue, and 1 and m express one or more integers.) However, when M is a zirconium or 
titanium, 1+m is 4, and 1+m is 3 when M is aluminum. 

[Claim 6] An electrophotography photo conductor given in any 1 term of the claims 1-4 to which the 
silane coupling agent contained in the aforementioned interlayer is characterized by what is shown by 
the following general formula (3), 

general formula (3) (Q) p-Si(Y) q-(A) r (as for the inside Q of a formula, a halogen atom, an alkoxy 
group, or the amino group is expressed, A expresses an alkyl group or an aryl group, and the organic 
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functional group Y expresses -BOOC(R') C=CH2, -BNHR", or -BNH2.) R f expresses an alkyl group, R 
" of alkyl groups or aryl groups is expressed, and B expresses the alkylene machine containing an 
alkylene machine or -O-, -NH-, and -CO-, p and q express one or more integers, r expresses zero or 
more integers, and p+q+r is 4. 

[Claim 7] An electrophotography photo conductor given in any 1 term of the claims 1-6 characterized by 
the aforementioned surface layer containing hindered amine or a hindered phenolic compound. 
[Claim 8] Image formation equipment characterized by carrying out image formation to any 1 term of 
the aforementioned claims 1-7 through electrification, image exposure, development, an imprint, 
separation, and cleaning using the electrophotography photo conductor of a publication. 
[Claim 9] The process cartridge characterized by being built by any 1 term of the aforementioned claims 
1-7 combining the electrophotography photo conductor of a publication, and at least one of an 
electrification machine, an image photographic filter, a development counter, an imprint machine, an 
eliminator, and the cleaning machines. 



[Translation done.] 
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damages caused i>y the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] It is related with the process cartridge and image 
formation equipment carrying the electrophotography photo conductor and this electrophotography 
photo conductor. 
[0002] 

[Description of the Prior Art] Although the inorganic photo conductor containing the inorganic 
photoconductivity matter was conventionally used for the electrophotography photo conductor, many 
organic photo conductors which replace with an inorganic photo conductor in recent years, and contain 
the organic photoconductivity matter came to be used, although that it is easy to develop the material 
corresponding to the various exposure light sources from the light to infrared light at the above- 
mentioned organic photo conductor (henceforth a photo conductor), that material without environmental 
pollution can be chosen, that a manufacturing cost is cheap, etc. have many points of having excelled as 
compared with the inorganic photo conductor — the only fault - a mechanical strength -- weak ~ many - 
- it is that wear a photosensitive- layer front face out, are damaged at the time of the copy of several 
sheets, or a print, and an electrophotography performance tends to deteriorate 

[0003] Since electric and mechanical external force is applied directly, the wear injury of the front face 
of the above-mentioned photo conductor is easy to be carried out with an electrification machine, a 
development counter, an imprint machine, an eliminator, a cleaning vessel, etc., and the improvement of 
endurance to them is demanded. Specifically, the improvement of mechanical endurance to film peeling 
by wear on the front face of a photo conductor by ****, generating of a blemish, mixing of a foreign 
matter, the shock at the time of paper jam processing, etc. is demanded. About the endurance over the 
blemish and film peeling by the shock, about the same intensity as an inorganic photo conductor is 
called for strongly especially. Moreover, the endurance over degradation of the photo conductor front 
face by ozone, active oxygen, etc. which are generated at the time of corona electrical charging etc. is 
also demanded. 

[0004] In order to fulfill various properties requested from the above photo conductor front faces, the 
former various improvement method is proposed. That is, it is reported by by using a BPZ 
polycarbonate as a binder resin on the surface of a photo conductor that a surface wear property, a toner 
filming property, etc. are improved. Moreover, using the hardenability silicone resin containing colloidal 
silica for the protective layer of the front face of a photo conductor is reported by JP,6-1 1 8681 , A. 
[0005] However, in the photo conductor using the BPZ polycarbonate as a binder resin, in addition, 
antiwear characteristics run short and it does not have satisfying endurance. Although improved, the 
electrophotography property at the time of repeat use was inadequate, at the time of repeat use, it was 
easy to generate fogging and picture dotage, and the endurance of the surface layer of the hardenability 
silicone resin which contains colloidal silica on the other hand was inadequate [ the antiwear 
characteristic ]. 

[0006] As a method of improving such a fault, the photo conductor which has the resin layer which 
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combined the electron hole transportability compound in the hardenability organic Si system 
macromolecule as a surface layer is proposed by JP,9- 124943, A and JP,9- 190004, A. However, this resin 
layer does not have sufficient endurance that it is easy to generate fogging and picture dotage under a 
high-humidity environment. Moreover, there was a fault, like such a hardenability organic Si compound 
film tends to produce film peeling of a photosensitive layer in although abrasion resistance is high, if a 
blemish tends to be attached to an external shock, and the film intensity of a photosensitive layer and the 
adhesive property were inadequate. 
[0007] 

[Problem(s) to be Solved by the Invention] The place which this invention is proposed based on the 
above-mentioned actual condition, and is made into the purpose The degree of hardness on the front face 
of a photosensitive layer is high, and it excels in abrasion resistance, and ****-proof and an adhesive 
property. Even when image formation is performed repeatedly and image formation is especially 
performed repeatedly under high-humidity/temperature, defatigation degradation of the 
electrophotography performance of a photo conductor is not produced. Neither fogging nor picture 
dotage is produced, but it is in offering the process cartridge and image formation equipment using the 
photo conductor and this photo conductor with which a good picture is acquired by being stabilized. 
[0008] 

[Means for Solving the Problem] Things for which the above-mentioned purpose is attained by the 
following composition as a result of wholeheartedly examination, such as this invention person, were 
found out. 

[0009] 1. Electrophotography photo conductor characterized by being layer containing siloxane system 
hardening resin in which surface layer of this electrophotography photo conductor contains structural 
unit shown by following general formula (1) in electrophotography photo conductor which has 
photosensitive layer through interlayer on conductive base material, and being layer in which this 
interlayer contains organometallic compound and/or silane coupling agent. 
[0010] 
[Formula 2] 
-»5£<1) 

I 

—si— z-x 

I 

[001 1] (X is a charge transportation ability grant machine among a formula, it is the basis combined 
with Z in a formula through the carbon atom which constitutes this grant machine, and Z is the atom or 
basis more than divalent [ other than an adjoining joint atom (Si and C) ].) 

2. It is an electrophotography photo conductor given in the above 1 characterized by for X being a 
charge transportation ability grant machine, being the basis combined with Z in a formula through the 
carbon atom which constitutes this grant machine, for Z being an oxygen atom (O), a sulfur atom (S), or 
NR basis, and R being a hydrogen atom or a univalent organic machine in the aforementioned general 
formula (1). 

[0012] 3. The above 1 characterized by organometallic compound contained in aforementioned 
interlayer being metal alkoxide or organic metal chelate, or electrophotography photo conductor given in 
2. 

[0013] 4. Electrophotography photo conductor given in which 1st term of the above 1-3 characterized by 
being layer in which aforementioned interlayer contains organic metal chelate and silane coupling agent. 

[0014] 5. The above 3 characterized by showing organic metal chelate contained in aforementioned 
interlayer by following general formula (2), or electrophotography photo conductor given in 4. 
[0015] General formula (2) (RIO) l-M-(K) m (Rl is an alkyl group among a formula, M expresses a 
zirconium, titanium, or aluminum, the chelate formation machine K expresses an acetoacetic ester 
machine or beta diketone residue, and 1 and m express one or more integers.) However, when M is a 
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zirconium or titanium, 1+m is 4, and 1+m is 3 when M is aluminum. Electrophotography photo conductor 
given in any 1 term of the above 1-4 with which the silane coupling agent contained in the 6. 
aforementioned interlayer is characterized by what is shown by the following general formula (3). 
[0016] 

general formula (3) (Q) p-Si(Y) q-(A) r (as for the inside Q of a formula, a halogen atom, an alkoxy 
group, or the amino group is expressed, A expresses an alkyl group or an aryl group, and the organic 
functional group Y expresses -BOOC(R') C=CH2, -BNHR", or -BNH2.) R' expresses an alkyl group, R 
" of alkyl groups or aryl groups is expressed, and B expresses the alkylene machine containing an 
alkylene machine or -O-, -NH-, and -CO-, p and q express one or more integers, r expresses zero or 
more integers, and p+q+r is 4. 

7. Electrophotography photo conductor given in any 1 term of the above 1-6 characterized by 
aforementioned surface layer containing hindered amine or hindered phenolic compound. 
[0017] 8. Image formation equipment characterized by carrying out image formation to any 1 term of 
the above 1-7 through electrification, image exposure, development, imprint, separation, and cleaning 
using electrophotography photo conductor of publication. 

[0018] 9. Process cartridge characterized by being built by any 1 term of the above 1-7 combining 
electrophotography photo conductor of publication, and at least one of electrification machine, image 
photographic filter, development counter, imprint machine, eliminator, and the cleaning machines. 
[0019] this invention is explained in detail. 

[0020] The photo conductor of this invention is a photo conductor which comes to prepare a 
photosensitive layer on a conductive base material through an interlayer. The feature is in the point that 
the surface layer of this photo conductor consists of siloxane system hardening resin containing the 
structural unit which has the charge transportation ability grant machine shown by the aforementioned 
general formula (1) in structure. The feature is in the point that furthermore this interlayer consists of a 
layer containing an organometallic compound especially the organometallic compound of the 
aforementioned general formula (2), and/or the silane coupling agent of the aforementioned general 
formula (3), and the photo conductor of high endurance peculiar to this invention is obtained by it. 
[0021] <Composition of a surface layer> The surface layer of the photo conductor of this invention is a 
layer which consists of the siloxane system hardening resin containing the charge transportation ability 
grant machine X of the aforementioned general formula (1). this siloxane system hardening resin For 
example, the alkyl (poly) siloxane system compound and/or aromatic (poly) siloxane system compound 
which have adding-water resolvability machines, such as a silanol group or an alkoxy group Make the 
charge transportability compound which has a functional group containing the atom or Basis Z more 
than divalent [ other than the charge transportation ability grant machine X of the aforementioned 
general formula (1), and an adjoining joint atom (Si and C) ] react, and add a cross linking agent or a 
curing catalyst as occasion demands, and it is made to harden, and is obtained. 

[0022] With in addition, the atom more than divalent [ other than the adjoining joint atom (Si and C) as 
used in the field of this invention ] or Basis Z It is the atom or basis more than divalent [, such as an 
oxygen atom (O), a sulfur atom (S), or NR (R is a hydrogen atom or a univalent organic machine), ] 
preferably, the charge transportation ability grant machine X in the aforementioned general formula (1) 
this — through Z, it is combined with the silicon atom (Si) of the aforementioned (poly) siloxane system 
compound, bridge formation hardening is carried out, and target siloxane system hardening resin is 
obtained In addition, when Z is NR, R may be a hydrogen atom or a univalent organic machine, and this 
organic machine may be the charge transportation ability grant machine X. 

[0023] « — compound» containing the charge transportation ability grant machine X — it is in the 
structure included in the siloxane system hardening resin as used in the field of this invention, and as a 
charge transportability compound which has the functional group of the functional group containing the 
charge transportation ability grant machines X and Z of the aforementioned general formula (1), for 
example, OH and SH, and NH2 grade, it divides roughly and there are an electron hole transportability 
(p type charge transportability) compound and an electronic transportability (n type charge 
transportability) compound As the above-mentioned p type charge transportability compound, an 



http ://www4 . ipdl jpo . go . jp/cgi-bin/tran_web_c gi_ejj e 



9/25/2003 



Page 4 of 46 



oxazole, an OKISA diazole, a thiazole, a triazole, an imidazole, imidazolone, imidazoline, screw 
imidazoline, styryl, a hydrazone, a benzidine, a pyrazoline, a stilbene compound, an amine, oxazolone, 
a benzothiazole, a bends imidazole, quinazoline, a benzofuran, an acridine, a phenazine, an amino 
stilbene, Polly N-vinylcarbazole, a Polly 1 -vinyl pyrene, a Polly 9-vinyl anthracene, or its derivative 
mentions, for example, 

[0024] As an n type charge transportability compound, for example Furthermore, a succinic anhydride, a 
maleic anhydride, Phthalic anhydride, pyromellitic dianhydride, an anhydrous merit acid, a 
tetracyanoethylene, A tetracyano quinodimethan, a nitrobenzene, a dinitrobenzene, a trinitrobenzene, A 
tetrapod nitrobenzene, nitrobenzo nitril, PIKURIRU chloride, Quinone crawl imide, a chloranil, 
BUROMANIRU, a benzoquinone, a naphthoquinone, Diphenoquinone, a TOROPO quinone, 
anthraquinone, 1-chloro anthraquinone, A dinitro anthraquinone, 4-nitrobenzo phenon, 4, and 4'-dinitro 
benzophenone, 4-nitroglycerine benzal chestnut dinitrile, alpha-cyano-beta-(p-cyano phenyl)-2-(p- 
chlorophenyl) ethylene, 2, 7-dinitro fluorene, 2 and 4, and 7-trinitro full me - non 2, 4, 5, 7-tetrapod 
nitroglycerine full ORENON, 9-FURUORENIREDEN dicyanomethylene MARONO nitril, Poly 
nitroglycerine-9-FURUORONIRIDEN dicyanomethylene MARONO dinitrile, Although compounds, 
such as a picric acid, o-nitroglycerine benzoic acid, p-nitroglycerine benzoic acid, 3, 5-dinitro benzoic 
acid, a pentafluoro benzoic acid, 5 -nitroglycerine salicylic acid, 3, 5-dinitro salicylic acid, a phthalic 
acid, and a merit acid, and these derivatives are mentioned It is not limited to these. 
[0025] In addition, it can also express with the detection current value which originates in charge 
transportation by well-known methods, such as the usual Time-Of-Flight method, as another definition 
about the charge transportation ability of the structural unit which has the charge transportation ability 
grant machine X of this invention. 

[0026] Moreover, p type charge transportability compound which has the functional group which 
includes at least one above Z as a compound which contains the charge transportation ability grant 
machine X in this invention is more desirable, it is a residue except the functional group including the 
above Z of this p type charge transportability compound, and the corresponding charge transportation 
ability grant machine X is a basis which C of this residue has combined with Si of a siloxane (poly) 
system compound through Above Z. 

[0027] Also in p type charge transportability compound which has a functional group including at least 
one above Z, the following compound can be especially mentioned to a desirable this invention as a 
useful p type charge transportability compound, for example. 
[0028] 1 . Triaryl Amine System Compound [0029] 
[Formula 3] 
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T-7 

HOH_CH ; 




HOH_CH 2 C 

T-8 




HOH_C 

Q 

N-^^-CHjOH 



HOHjC 

[0031] 
[Formula 5] 
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i 



T-10 CH, 



T-11 





CHjCHjOH 



Hatr^CHj 



CHjCHjOH 



[0032] 
[Formula 6] 
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T— 16 HSHaCH 2 C 

J— CHaCHaSHa 




[0033] 2. Hydrazone System Compound [0034] 
[Formula 7] 
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H-2 



H-3 




HOHjCHjC 



[0035] 
[Formula 8] 
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H-5 



H-6 



H-7 



H-8 




[0036] 3. Stilbene System Compound [0037] 
[Formula 9] 
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<t)C 4 H, 



[0039] 

[Formula 11] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/25/2003 



Page 13 of 46 



S-9 



HOHjC 





HOHjC 

S-10 H 3 C C^CHjOH 




0 

H ,C CHjCHsOH 





0 Q 

(|JCjH 7 CHjOH 



b 




0 



CH^C 




HOHaCHjC CHgOH 

[0040] 4. Benzidine System Compound [0041] 
[Formula 12] 
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[0042] 

[Formula 13] 
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Be- 5 

HOH2CH2CI y CH 2 CH 2 OH 




Q r- 




Be- 7 





4 




\ 



9-6 

HaNH^CHaC CHaCHaNHa 





_ _ p- 




CH 2 OH 

\ 



[0043] 5. Butadiene System Compound [0044] 
[Formula 14] 
Bu-1 




C=CH-CH=< 




CH 2 OH 



Bu— 2 

HOH2Q M^h^hh 




N(C 2 H 5 )a 



[0045] 6. Other Compounds [0046] 
[Formula 15] 
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So-i 




So- 2 




So- 3 




HSHaC' 



CH28H 



[0047] In addition, X of the above-mentioned general formula (1) may exist as a crosslink machine with 
the aforementioned (poly) siloxane system compound besides the above-mentioned charge 
transportation ability. In the dryness process after painting of the application constituent containing the 
siloxane (poly) system compound which could join as a pendant machine and the above-mentioned p 
type charge transportability compound combined etc. When this polysiloxane system compound 
constructs a bridge over ** by existence of a cross linking agent, a curing catalyst, etc. as occasion 
demands (crosslink), a hardening resin layer with a high degree of hardness can be formed. 
[0048] «siloxane system hardening resin» As siloxane system hardening resin for forming the surface 
layer of this invention, beforehand, in a structural unit, add a curing catalyst and a cross linking agent to 
siloxane (poly) system compounds, such as a monomer which has siloxane combination, oligomer, and 
polymer, as occasion demands, a new chemical bond is made to form, and the three-dimensions network 
structure is formed. For example, the three-dimensions network structure is made to form by the 
condensation reaction of alkoxysilane, or the condensation reaction of a silanol. Moreover, you may 
include a particle like colloidal silica in the three-dimensions network structure. 
[0049] In order to carry out the crosslink of formation of the above-mentioned (poly) siloxane system 
compound, and the ** (poly) siloxane system compound of each other, to make them construct a bridge 
and to form a hardening resin layer, it is desirable to have a hydroxyl group or the following adding- 
water resolvability machine as a functional group preferably. 

[0050] The adding-water resolvability machine in the above-mentioned (poly) siloxane system 
compound has the desirable alkoxy group in which carbon numbers, such as a methoxy machine, an 
ethoxy basis, an acetoxy machine, a propoxy group, a butoxy machine, a methoxyethoxy machine, and a 
hexa oxy-basis, specifically have the alkyl group of 1-6. 

[0051] When several n of the hydroxyl group which has generally combined with Si atom the siloxane 
system compound used as a raw material of the siloxane system hardenability resin in this invention 
(poly), or a adding-water resolvability machine is 1, the macromolecule-ized reaction of a siloxane 
(poly) system compound is suppressed. When n is 2, 3, or 4, a macromolecule-ized reaction tends to 
occur, and it is possible especially to advance crosslinking reaction highly by 3 or 4. Therefore, the shelf 
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life of application ****, a degree of hardness of an application layer, etc. which are obtained by 
controlling these are controllable. 

[0052] The content rate of the charge transportation ability grant machine X contained in the siloxane 
system hardening resin layer which is a surface layer (protective layer) of this invention has 1 - 70% of 
the weight of a preferably desirable range, less than 1 % of the weight - repeating — the process of 
image formation — a sensitivity fall and generating of fogging — a large next door and a good picture — 
**** „ n ot having — becoming ~ if 70 % of the weight is exceeded — repeating — the process of image 
formation a potential fall — the concentration fall of a picture — a large next door — a clear picture is 
no longer acquired 

[0053] Moreover, in less than 0.01 micrometers, the thickness of the surface layer (protective layer) of 
this invention usually has desirable 0.01-10 micrometers, a photosensitive layer carries out wear damage 
in process of image formation repeatedly, and it is easy to carry out fatigue degradation of the photo 
conductor, and if 10 micrometers is exceeded, an electrophotography performance will fall and good 
image formation will become [ fogging ] being easy to increase difficult. 

[0054] Antioxidant» added by «surface layer In order to fully prevent fatigue degradation of the 
electrophotography performance of the photo conductor in the process of the image formation repeated 
in this invention again, it is desirable to contain an antioxidant in a surface layer, and it is desirable to 
contain hindered amine, a hindered phenolic compound, a phosphorus compound, or a sulfur compound 
especially. 

[0055] The example of a compound which can be preferably used by this inventions, such as a hindered 
amine compound, a hindered phenolic compound, a phosphorus compound, and a sulfur compound, is 
shown below. 
[0056] 

[Formula 16] 
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1-1 




C 4 Hg(t) 





[0057] 

[Formula 17] 
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1 12 (t)H,C4 



HO— y3~ CHjCHjCOaH 
(1)H9C 4 



1-13 




OH 



[0059] 

[Formula 19] 
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OH 



(t)H9C 4 



1-15 




CH 3 WW) 



1-16 



/ (DH9C4 



1-17 



( HO-^^CHaCHaCOOCHiCHaOCHa-^ 



(OH9C4 



CH 2 CHaCOOCH 2 CH 2 CH 2 +— 

<t)HeC4 



[0060] 

[Formula 20] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/25/2003 



Page 22 of 46 



1-18 



1-19 
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1-24 



1-25 




[0062] 

[Formula 22] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/25/2003 



Page 24 of 46 




1-27 




C 4 H»(t) 



[0063] 

[Formula 23] 
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1-30 



1-31 
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CH 3 CH 3 



(t)H fl C 4v ^^CH 3 




CH 3 CH 3 



[0064] 

[Formula 24] 
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[0065] 

[Formula 25] 
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[0066] 

[Formula 26] 
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HO- 
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[0067] 

[Formula 27] 
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[0068] 

[Formula 28] 
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[0069] 

[Formula 29] 
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CH 3 .CHj 



(t)Hgc« y CH 

HO-/ V-COO L^N-COCH=CH 2 
/ CHs CH 3 



2-5 

(t)H 9 C 4 




(t)HflC 4 



2-6 

HQ-f^VcOO— \ / ~ CH3 
(t)HflC 4 CH 3 




C4H9M 



[0070] 

[Formula 30] 



http://ww4apdljpo.gojp/cgi-bin/tran_web_cgLejje 



9/25/2003 



CH 3 

(t)H9C K /-^ CHs 

HO-f \~ CH,CH 8 COO— (^M-CH, 
WH9C4 CH, 

2-9 

(t)H 9 C 4 /-?' 0 " 3 

h °-^~ ch2CH2coo ^C^" Hs 

<t)H 9 C« CH, 



2-10 




[0071] 
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[Formula 32] 
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[Formula 33] 
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J* 

-o— ( f» 



2-22 



_ J£?CH S 
^~~y-NHC-Q— ^ N-CH 2 CH=CH2 



2-23 



N~CH 
CH 3 CHa 



NHff NH-^^N- CH2CH=CH 2 



2-24 

CH S CHj CH 3 




2-25 



>K I? t? A 

CH 2 =CHCH 2 -N^Vo-^CH,-^0-^,N-CH I CH=CH ;f 
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[Formula 34] 
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[0075] 

[Formula 35] 
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3-11 «-« 



0\ 

P-O-CH, 



-C 



-A- 
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[Formula 36] 
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3-13 



3-14 



\=/ O— HjC CH a -0 



V C»H 19 



3-15 



(C 16 H S! 0) 3 P 



3-16 



O— HjC CHj-O 



3-17 



C 4 H9(1) / 3 



3-18 



[0077] 

[Formula 37] 
4-1 

(C fl H 17 OCOCH 2 CH2hS 



4-2 



(C^H^OCOCHgCHg)^ 



4-3 4-4 

(C^asOCOCHjCHa)^ (C 14 H 29 OCOCH 2 CH 2 ) 2 S 



4-5 



(CiaHa/OCOCHaCHahS 



4-6 



C(CH 3 )3 



CH 3 CH 3 

[0078] <An interlayer's composition> Next, it has the feature for the photo conductor of this invention to 
prepare the interlayer containing an organometallic compound and/or a silane coupling agent between 
this conductive base material and a photosensitive layer, when securing the outstanding quality of image 
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and outstanding adhesive property at the time of preparing a photosensitive layer on a conductive base 
material, and performing image formation. 

[0079] «organometallic compound and silane coupling» as an organometallic compound contained in 
the interlayer of the photo conductor of this invention For example, a zirconium tetrapod-n-PUROPI 
rate, aluminum isopropylate, You may be alkoxide compounds, such as a Monod sec-butoxy aluminum- 
i-PUROPI rate and aluminum-sec-butyrate. the [ moreover, / of a periodic table ] — the [ la group and ] - 
- the [ lb group and ] the [ 2a group and ] - the [ 3a group and ] - the [ 3b group and ] - the [ 4a 
group and ] — the [ 4b group and ] — the [ 5a group and ] — with the metal atom chosen from 5b group 
and the 8th group You may be the organic metal chelate compound which comes to carry out molecule 
coordination by acetoacetic ester, beta diketone, the acetylacetone, the catechol, ethylenediamine, o- 
phenylene bisdimethyl aniline, etc. in the range of 3, 4, 6, and 8 molecule as a chelating agent. 
[0080] However, it is desirable to contain combining the silane coupling agent shown by the 
aforementioned general formula (3) with this organic metal chelate compound, using the organic metal 
chelate compound shown to the interlayer of the photo conductor of this invention by the 
aforementioned general formula (2) as the above-mentioned organometallic compound. 
[0081] In the aforementioned general formula (2), Rl is a low-grade alkyl group, M expresses metal 
atoms, such as a zirconium, titanium, or aluminum, the chelate formation machine K expresses an 
acetoacetic ester machine or beta diketone residue, and 1 and m express one or more integers. However, 
when M is a zirconium or titanium, 1+m is 4, and 1+m is 3 when M is aluminum. 

[0082] As an example of a concrete compound of an organic metal chelate compound expressed with the 
aforementioned general formula (2), it is JIISO propoxy titanium (methyl aceto ASETO), for example. 
Iso butoxy CHITANIUMUTORI (methyl acetoacetate) 

TORIBUTOKISHICHITANIUMU acetylacetonate JIISOPUROPOKISHI aluminum (methyl aceto 
acetonate) 

Dibutoxy titanium screw (ethyl acetoacetonate) 

Iso butoxy aluminum (acetylacetonate) etc. can be mentioned. 

[0083] Next, in the silane coupling agent shown by the aforementioned general formula (3), Q expresses 
the amino group which may have a halogen atom, a lower alkoxy group, or a substituent, A expresses 
aryl groups, such as a low-grade alkyl group, a phenyl group, or a naphthyl group, and the organic 
functional group Y expresses -BOOC(R) C=CH2, -BNHR", or -BNH2. R expresses a low-grade alkyl 
group, R " of aryl groups, such as a low-grade alkyl group, a phenyl, or a naphthyl group, is expressed, 
and B expresses the low-grade alkylene machine containing a low-grade alkylene machine or -O-, -NH-, 
and -CO-, p and q express one or more integers, r expresses zero or more integers, and p+q+r is 4. 
[0084] As an example of a concrete compound of a silane coupling agent expressed with the 
aforementioned general formula (3), gamma-methacryloxpropyl-trimethoxy-silane gamma- 
methacryloxypropyl triethoxysilane gamma-methacryloxypropylmethyldimethoxysilane etc. can be 
raised, for example. 

[0085] In this invention, an interlayer' s thickness has desirable 0.1-10 micrometers, and its 0.1-5 
micrometers are especially desirable. 

[0086] <Lamination of a photo conductor> The charge generating layer to which the lamination of the 
photo conductor of this invention contains the charge generating matter (CGM) through an interlayer in 
a conductive base material (CGL), The composition of having prepared the charge transporting bed 
(CTL) and surface layer containing the charge transportation matter (coal tar mixture) in this order (as a 
protective layer) may be used. Moreover, the composition of having prepared CGL and the surface layer 
which contain CGM through an interlayer in this order (as CTL) may be used. Moreover, the 
composition of having prepared the surface layer which contains CGM through an interlayer (as a 
photosensitive layer) may be used, and you may be the composition of having prepared the 
photosensitive layer and surface layer (considering as a protective layer) which contain both CGM and 
coal tar mixture through an interlayer further again in this order. 

[0087] However, in this invention, especially the composition that prepared CTL and the surface layer 
containing CGL which contains CGM through an interlayer in a conductive base material from the point 
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of practicality, and coal tar mixture in this order (as a protective layer) is important. 

[0088] Although the above-mentioned surface layer of this invention may serve as CTL as mentioned 

above, as for these, preparing as another layer is good [ the surface layer ] as a protective layer on a 

desirable CTL, CGL, or monolayer type photosensitive layer. In this case, it is still more desirable to 

prepare a glue line between the above-mentioned photosensitive layer and the surface layer of this 

invention. 

[0089] CGM contained in «photosensitive layer, and coal-tar-mixture» As CGM contained in the 
photosensitive layer of this invention, a phthalocyanine pigment, a polycyclic quinone pigment, an azo 
pigment, a perylene pigment, an indigo pigment, a Quinacridone pigment, an AZURENIUMU pigment, 
a SUKUWARIRI1JMU color, cyanine dye, a pyrylium color, a thio pyrylium color, xanthene coloring 
matter, a triphenylmethane dye, styryl coloring matter, etc. are mentioned, for example, and the 
stratification is performed with a suitable binder resin with such independent or CGM. 
[0090] As coal tar mixture contained in the aforementioned photosensitive layer, for example An 
oxazole derivative, An OKISA diazole derivative, a thiazole derivative, a thiadiazole derivative, A 
triazole derivative, an imidazole derivative, an imidazolone derivative, an imidazoline derivative, A 
screw imidazolidine derivative, a styryl compound, a hydrazone compound, a benzidine compound, A 
pyrazoline derivative, a stilbene compound, an amine derivative, an oxazolone derivative, A 
benzothiazole derivative, a benzimidazole derivative, a quinazoline derivative, A benzofuran derivative, 
an acridine derivative, a phenazine derivative, an amino stilbene derivative, Polly N-vinylcarbazole, a 
Polly 1 -vinyl pyrene, a Polly 9-vinyl anthracene, etc. are mentioned, and, as for these coal tar mixture, 
the stratification is usually performed with a binder resin. 

[0091] Binder resin» of «photosensitive layer as a binder resin contained in the photosensitive layer 
of monolayer composition and CGL in laminating composition, and CTL Polycarbonate resin, polyester 
resin, polystyrene resin, methacrylic resin, Acrylic resin, a polyvinyl chloride resin, a polyvinylidene 
chloride resin, polyvinyl butyral resin, A polyvinyl-acetate resin, styrene-butadiene resins, the 
vinylidene-chloride-acrylonitrile copolymer resin, The vinyl chloride-maleic-anhydride copolymer resin, 
a urethane resin, silicon resin, an epoxy resin, a silicon-alky d resin, phenol resin, a polysilane resin, a 
polyvinyl carbazole, etc, are mentioned. 

[0092] As for the rate of CGM in CGL, and a binder resin, in this invention, 1 :5-5:l are desirable at a 
weight ratio. Moreover, the thickness of CGL has desirable 5 micrometers or less, and its 0.05-2 
micrometers are especially desirable. 

[0093] Moreover, CTL dissolves aforementioned coal tar mixture and an aforementioned binder resin in 
a suitable solvent, and is formed by carrying out application dryness of the solution. As for the mixed 
rate of coal tar mixture and a binder resin, 3:1-1 :3 are desirable at a weight ratio. 
[0094] Moreover, when especially the thickness of CTL has desirable 10-40 micrometers 5-50 
micrometers and two or more CTL(s) are prepared, as for the thickness of the upper layer of two or more 
of these CTL(s), it is desirable that 10 micrometers or less are smaller than all the thickness of CTL 
preferably prepared in the bottom of the upper layer of two or more of these CTL(s). 
[0095] « — the solvent for photosensitive layers, and dispersant» — as the solvent used for the 
photosensitive layer of the photo conductor of this invention, an interlayer, a protective layer, etc., or a 
dispersant N butylamine, a diethylamine, ethylenediamine, an isopropanolamine, A triethanolamine, a 
triethylenediamine, N.N-dimethylformamide, An acetone, a methyl ethyl ketone, methyl isopropyl 
ketone, a cyclohexanone, Benzene, toluene, a xylene, chloroform, a dichloromethane, 1, 2- 
dichloroethane, 1, 2-dichloropropane, 1 and 1, 2-trichloroethane, 1 and 1, 1-trichloroethane, A 
trichloroethylene, a tetrachloroethane, a tetrahydrofuran, a dioxolane, a dioxane, a methanol, ethanol, a 
butanol, an isopropanol, ethyl acetate, butyl acetate, dimethyl sulfoxide, a methyl cellosolve, etc. are 
mentioned. Although this invention is not limited to these, a dichloromethane, 1, 2-dichloroethane, a 
methyl ethyl ketone, etc. are used preferably. Moreover, these solvents can also be used as independent 
or two or more sorts of partially aromatic solvents. 

[0096] «conductivity base material» What next prepared the layer of conductive compounds, such as 
conductive polymer, indium oxide, and a tin oxide, by an application or vacuum evaporationo as a 
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conductive base material of the electrophotography photo conductor of this invention on base materials, 
such as what prepared metal thin layers, such as aluminum, palladium, and gold, by a lamination or 
vacuum evaporationo on base materials, such as metal plates, such as 1 aluminum plate and a stainless 
steel board, 2 paper, or plastic film, 3 paper, or plastic film, is mentioned. 
[0097] As a material of a conductive base material used by this invention, what carried out the 
fabricating operation of metallic materials, such as aluminum, copper, brass, steel, and stainless steel, 
and the other plastic material mainly to the shape of the shape of a belt and a drum is used. The 
aluminum which was excellent in cost, processability, etc. especially is used preferably, and many light- 
gage circle tubed aluminum element tubes by which extrusion molding or drawing-out molding was 
usually carried out are used. 

[0098] Moreover, the shape of the shape of a drum, the shape of a sheet, and a belt has as the 
configuration of a base material, and it is desirable that it is the configuration which carried out the 
optimal to the electrophotography equipment to apply. 

[0099] «application processing method» As the application processing method for next 
manufacturing the electrophotography photo conductor of this invention, although the application 
processing methods, such as a dip painting cloth, a spray application, and a circular amount regulation 
type application, are used As for application processing by the side of the surface layer of a 
photosensitive layer, it is desirable to use the application processing methods, such as a spray 
application or a circular amount regulation type (for circular slide hopper type to be the example of 
representation) application, in order not to dissolve a lower layer film as much as possible, and in order 
to attain uniform application processing. In addition, it is indicated in detail by JP,3-90250,A and JP,3- 
269238,A, and the aforementioned spray application is indicated in detail about the aforementioned 
circular amount regulation type application at JP,5 8- 1 8906 1 , A. 

[0100] In this invention, the conductive layer aiming at covering further for compensating with the 
surface discontinuity of a base material between a base material and an interlayer, preventing generating 
of the interference fringe which poses a problem when especially a picture input is a laser beam, etc. can 
be prepared. Application dryness of this conductive layer can be carried out, and it can form the solution 
which distributed conductive fine particles, such as carbon black, metal particles, or a metallic-oxide 
particle, in the suitable binder resin. The thickness of a conductive layer has desirable 5-40 micrometers, 
and its 10-30 micrometers are especially desirable. 

[0101] <Image formation equipment and process cartridgO Although the photo conductor of this 
invention can be applied to the general image formation equipment of electrophotography methods, such 
as a copying machine, a LASER beam printer, an LED printer, and a liquid crystal shutter formula 
printer, it can be widely applied also to image formation equipments, such as the display and record 
which applied electrophotographic technology further, inplant printing, platemaking, and facsimile. 
[0102] The cross section of the image formation equipment which has the photo conductor of this 
invention in drawing 1 is shown. 

[0103] In drawing 1 , 10 applies a photosensitive layer to drum lifting, it is the photo conductor which 
painted the surface layer (protective layer) of this invention on it, and it is a photo conductor drum and 
drive rotation is clockwise carried out [ it is grounded and ]. 12 is the electrification machine of 
scorotron and uniform electrification is given to it by corona discharge to photo conductor drum 10 
peripheral surface. In advance of electrification with this electrification machine 12, in order to abolish 
the history of the photo conductor in pre- image formation, exposure by the exposure section 1 1 which 
used light emitting diode (Light Emitting Diode) etc. may be performed, and a photo conductor 
peripheral surface may be discharged. 

[0104] After being uniform charged to a photo conductor, image exposure based on the picture signal is 
performed by the image photographic filter 13. The image photographic filter 13 of this drawing uses as 
the exposure light source the laser or Light Emitting Diode which is not illustrated. The scan of photo 
conductor drum lifting is made by the light which had the optical path bent by the reflective mirror 132 
through the rotating polygon mirror 131, ftheta lens, etc., and an electrostatic latent image is formed. 
[0105] Subsequently the electrostatic latent image is developed with a development counter 14. The 
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development counter 14 which contained the developer which consists of a toner and earners such as 
yellow (Y), a Magenta (M), cyanogen (C), and black (K), respectively is formed in photo conductor 
drum 10 periphery, and first, the development of one amorous glance builds in a magnet and is 
performed by the development sleeve 141 which holds a developer and is rotated. By making into the 
main material the carrier which the developer used the ferrite as the core and coated the surroundings of 
HunX insulating resin, and polyester, it does not consist of a pigment according to the color, and a 
toner which added an electric charge control agent, a silica, titanium oxide etc., and a developer is 
regu aTed on the development sleeve 141 by the layer means forming which is not illustrated I at .100 -600- 
micrometer thickness, it is conveyed in a development region, and development « performed. At this 
toTevefopment is usually performed between the photo conductor drum 10 and the development 
sleeve 141 applying a direct current and/or AC-bias voltage. 

0106] In color picture formation, after development of one amorous glance finishes, it is needed for the 
mage formation distance of two amorous glance, and uniform electrification with the scorotron 
electrification machine 12 is performed again, and the latent image of two amorous glance is formed of 
Sage Photographic filter 13. The image formation distance same also about three amorous glance 
iVSu? amorou?glance as two amorous glance is performed, and **** of four colors is formed on 
rmotc inductor drum 10 peripheral surface. On the other hand, with the image formation equipment of 
mTeliChoto^y method of monochrome, a development counter 14 consists of one sort of black 
toners and can form a picture in one development. 

Si 07]' Afterimage formation, the recording paper P is fed to an imprint region by the rotation operation 
of the feed roller 17, when the timing of an imprint is ready. ,. , 1S 

rOlOSl The recording paper P with which the pressure welding of the imprint roller (imprint machine) 1 8 
was carried out to the peripheral surface of the drum-like photo conductor 10, and it was fed to it in the 
^^^^ncJLIig with the timing of an imprint is fastened, and it is collectively imprinted by 

miS] 1 Subsequently; electric discharge is made by the eliminator 19 made into the pressure-welding 
^^SSnultomeously with an imprint roller, the peripheral surface of the drum-like photo 
conduct 10 separates, and the recording paper P is conveyed by fixing equipment 20, and after it welds 
a toner b^ heating of the heat roller 201 and the sticking-by-pressure roller 202 and pressunzation it is 
disXged by th! equipment exterior through the delivery roller 21. in addition, the aforementioned 
£Sl«18 and an aforementioned eliminator 19 - the peripheral surface of the photo conductor 
iTof L shape of a passage rear drum of the recording paper P - evacuation - alienation - carrying out 
- a decree - it prepares for formation of a toner image 

rOU Ol dectric discharge the photo conductor 10 of the shape of a drum after separating the recording 
naper P on he other hlid removes and cleans a remains toner with the pressure welding of tiie blade 
Sfof the clewing m achine 22, and according to the exposure section 1 1 again, and electnficafcon with 
to Sfication machine 12 - receiving - a degree - it goes into the process of image formation In 
addition in piling up and forming a color picture on a photo conductor, the aforementioned blade 221 
move! ? mm\e P Sly after cleaning of a photo conductor side, and it evacuates it from the peripheral 
surface of the drum-like photo conductor 10. 

rm ni In addition, 30 is a removable process cartridge which is having the photo conductor the 
electrification machine, an imprint machine and an eliminator, and the cleaning machine unified. 
10112] | As imaS formation equipment of an electrophotography method, it may combine wi h one, and 
may constitute by using the photo conductor of the shape of an above-mentioned drum, and the 
c?mponen^ ^f a development counter, a cleaning machine, etc. as a process cartridge, and this unit may 
beXstoted free [ atSchment and detachment ] to the main part of equipment. Moreover in support of 
at least one of an electrification machine, an image photographic filter, a development counter, an 
fmprint or an eliminator, and the cleaning machines, a process cartridge is formed in one with a photo 
3uctor,^id it considers as the single unit which can be freely detached and attached on the main part 
ofequipment, and is good also as composition which can be detached and attached freely using 
guidance meanses, such as a rail of the main part of equipment. 
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[0113] When using image formation equipment as a copying machine or a printer, image exposure reads 
and signal-izes a manuscript by irradiating the reflected light and the transmitted light from a manuscript 
at a photo conductor, or the sensor, and is performed by performing the scan of a laser beam, the drive 
of an LED array, or the drive of a liquid crystal shutter array according to this signal, and irradiating 
light at a photo conductor etc. 

[0114] In addition, when using it as a printer of facsimile, the image photographic filter 13 will perform 

exposure for printing received data. 

[0115] 

[Example] Although an example is given and this invention is explained in detail hereafter, the mode of 

this invention is not limited to this. 

[0116] 

Example 1 <production of photo conductor of example 1> «interlayer» 
Zirconium chelate compound "ZC-540" (the Matsumoto Pharmaceuticals company make) 
200g Silane coupling agent "KBM-903" (the Shin-etsu chemistry company make) lOOg Methanol 700ml 
Ethanol The dip painting cloth of the above-mentioned constituent was carried out on the 300ml drum- 
like aluminum base material, 150 degrees C dried for 30 minutes, and the interlayer with a thickness of 
1.0 micrometers was formed. 
[0117] 
«CGL» 

CGM of the following structure (CI) 60g The 15% xylene-butanol solution of silicone resin 
"KR5240" (the Shin-etsu chemistry company make) 700g Methyl ethyl ketone The 2000ml above- 
mentioned constituent was mixed, it distributed for 10 hours using the sand mill, and CGL application 
liquid was prepared. This application liquid was applied by the dip painting cloth method on the 
aforementioned interlayer, and CGL of 0.2 micrometers of thickness was formed. 
[0118] 
«CTL» 

coal tar mixture of the following structure (Dl) 200g Bisphenol Z type polycarbonate "the you pyrone 
Z300" (Mitsubishi Gas Chemical Co., Inc. make) 300g 1, 2-dichloroethane 2000ml was mixed, it 
dissolved and CTL application liquid was prepared. This application liquid was applied by the dip 
painting cloth method after Above CGL, and CTL of 20 micrometers of thickness was formed. 
[0119] 

[Formula 38] 
6gm<ci) 

[0120] However, in the X diffraction view using the characteristic X fay of CuKalpha, it is the oxy- 
titanium phthalocyanine which Bragg's angle (2theta**0.2 degree) has the maximum peak at 27.3 
degrees, in addition has at least one peak at 9.5 degrees, 1 1.6 degrees, 15.0 degrees, and 24.1 degrees. 
[0121] 

[Formula 39] 
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CTM(D1) 




[0122] Diluted the primer "PC-7J" (the Shin-etsu chemistry company make) of marketing besides with 
toluene to double precision, it was made to dry for 30 minutes at 100 degrees C after an application, and 
the glue line of 0.3 micrometers of dryness thickness was formed. 

[0123] The commercial dehydrating agent "molecular-sieve 4A" (product made from Wako Pure Chem 
Manufacture) was added in the polysiloxane resin (1% of the weight of silanol group is included) 10 
weight section which besides consists of 20 mol % of 80 mol % and methyl-phenyl siloxane units of 
methyl siloxane units, it put for 1 5 hours and dehydration processing was carried out. This resin was 
dissolved in the toluene 10 weight section, the methyl trimetoxysilane 5 weight section and the dibutyl 
tin acetate 0.2 weight section were added to this, and it was made the uniform solution. 
[0124] The triaryl amine type charge transportability compound (instantiation compound T-l) 6 weight 
section was added to this, it mixed, this solution was applied as a surface layer (protective layer) of 1 
micrometer of dryness thickness, dryness of 1 hour was performed at 120 degrees C, and the photo 
conductor of an example 1 was produced. 

[0125] Replaced with the triaryl amine type charge transportability compound (instantiation compound 
T-l) in the protective layer of the photo conductor of the example 2 <production of photo conductor of 
example 2> example 1, and the triaryl amine type charge transportability compound (instantiation 
compound T-l 4) was used, and also the photo conductor of an example 2 was produced similarly. 
[0126] Replaced with the triaryl amine type charge transportability compound (instantiation compound 
T-l) in the protective layer of the photo conductor of the example 3 <production of photo conductor of 
example 3> example 1, and the triaryl amine type charge transportability compound (instantiation 
compound T-l 5) was used, and also the photo conductor of an example 3 was produced similarly. 
[0127] Evaluation of the photo conductor of examples 1-3 carried this photo conductor in Konica7050 
(digital copier by Konica Corp.), set it as initial electrification potential-650V, and performed the image 
formation test. That is, when first stage and picture evaluation of 100,000 sheets was performed using 
A4 paper to the bottom of 20-degree-C60%RH and the 30-degree-C80%RH environment, the first stage 
and all 100,000 fogging were also generated in neither of the environmental conditions, and the picture 
1 .2 or more concentration was obtained by reflection density, and the concentration of the black solid 
section excelled [ picture ] in homogeneity was acquired. Moreover, there was also very little abrasion 
loss of the photo conductor at the 100,000-sheet end time as 0.1 micrometers or less, furthermore, the 
crack on the front face of a photo conductor looks at almost — not having — a halftone picture top — a 
pickpocket — the picture defect by the blemish was not seen Moreover, ablation of a photosensitive layer 
was not seen, either. 

[0128] The triaryl amine type charge transportability compound (instantiation compound T-l) in the 
protective layer in the photo conductor of the example 1 <production of photo conductor of example 1 
of comparison> example 1 of comparison was replaced with 4-[2-(triethoxy silyl) ethyl] triphenylamine, 
and also the photo conductor of the example 1 of comparison was produced similarly. 
[0129] Although the good picture was acquired in the environment of 20-degree-C60%RH as a result of 
evaluating the photo conductor of the example 1 of comparison like the case of the photo conductor of 
the aforementioned example 1, in 30-degree-C80%RH, fogging occurred by the picture of 70,000 
sheets, and picture dotage occurred by a part of picture. 

[0130] The interlayer of the photo conductor of the example 4 <production of photo conductor of 
example 4> example 1 was replaced with the following material, and also the photo conductor of an 
example 4 was produced similarly. 
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[0131] 

Silane coupling agent "KBM-903" (the Shin-etsu chemistry company make) 300g Water 30ml Ethanol 
1000ml of polysiloxane resins in the protective layer of the photo conductor of an example 1 was 
replaced with the polysiloxane resin (2% of the weight of a silanol group is included) which consists of 
20 mol % of 80 mol % and dimethylsiloxane units of methyl siloxane units again, and also the photo 
conductor of an example 4 was produced similarly. 

[0132] The interlayer of the photo conductor of the example 2 <production of photo conductor of 
example 2 of comparison> example 1 of comparison was replaced with the following material, and also 
the photo conductor of the example 2 of comparison was produced similarly. 
[0133] 

Polyamide resin "CM-8000" Toray Industries, Inc. make 15g 2-propanol 150ml Methanol Although the 

good picture was acquired in the environment of 20-degree-C60%RH as a result of evaluating the photo 

conductor of the example 2 of 850ml comparison like the case of the photo conductor of an example 1, 

in 30-degree~C80%RH, the reflection density of the black solid section fell to 1.0 by the picture of 

60,000 sheets, and picture dotage occurred by a part of picture. Moreover, ablation of a photosensitive 

layer was looked at by a part of photosensitive layer after a 100,000-sheet end. 

[0134] The polysiloxane resin of the protective layer of the photo conductor of the example 5 

<production of photo conductor of example 5> example 1 was replaced with the polysiloxane resin (2% 

of the weight of a silanol group is included) which consists often mol % of 30 mol siloxane [ 20 mol 

% / of 40 mol % / of % and ethyl siloxane units /, and dimethylsiloxane units /, and diethyl ] units of 

methyl siloxane units, and also the photo conductor of an example 5 was produced similarly. 

[0135] The polysiloxane resin of the protective layer of the photo conductor of the example 6 

<production of photo conductor of example 6> example 1 was replaced with the polysiloxane resin (2% 

of the weight of a silanol group is included) which consists of 20 mol % of 30 mol siloxane [ 20 mol % / 

of 30 mol % / of % and phenyl siloxane units /, and dimethylsiloxane units /, and diethyl ] units of 

methyl siloxane units, and also the photo conductor of an example 6 was produced similarly. 

[0136] The triaryl amine type charge transportability compound (instantiation compound T-l) of the 

protective layer of the photo conductor of the example 7 <production of photo conductor of example 7> 

example 1 was replaced with the hydrazone type charge transportability compound (instantiation 

compound H-l), and also the photo conductor of an example 7 was produced similarly. 

[0137] The triaryl amine type charge transportability compound (instantiation compound T-l) of the 

protective layer of the photo conductor of the example 8 <production of photo conductor of example 8> 

example 1 was replaced with the hydrazone type charge transportability compound (instantiation 

compound H-5), and also the photo conductor of an example 8 was produced similarly. 

[0138] The triaryl amine type charge transportability compound (instantiation compound T-l) of the 

protective layer of the photo conductor of the example 9 <production of photo conductor of example 9> 

example 1 was replaced with the stilbene type charge transportability compound (instantiation 

compound S -1), and also the photo conductor of an example 9 was produced similarly. 

[0139] The triaryl amine type charge transportability compound (instantiation compound T-l) of the 

protective layer of the photo conductor of the example 10 <production of photo conductor of example 

10> example 1 was replaced with the stilbene type charge transportability compound (instantiation 

compound S -4), and also the photo conductor of an example 10 was produced similarly. 

[0140] The triaryl amine type charge transportability compound (instantiation compound T-l) of the 

protective layer of the photo conductor of the example 1 1 <production of photo conductor of example 

1 1> example 1 was replaced with the stilbene type charge transportability compound (instantiation 

compound S -8), and also the photo conductor of an example 1 1 was produced similarly. 

[0141] The triaryl amine type charge transportability compound (instantiation compound T-l) of the 

protective layer of the photo conductor of the example 12 <production of photo conductor of example 

12> example 1 was replaced with the benzidine type charge transportability compound (instantiation 

compound Be-1), and also the photo conductor of an example 12 was produced similarly. 

[0142] The triaryl amine type charge transportability compound (instantiation compound T-l) of the 
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protective layer of the photo conductor of the example 13 production of photo conductor of example 

13> example 1 was replaced with the benzidine type charge transportability compound (instantiation 

compound Be-4), and also the photo conductor of an example 13 was produced similarly. 

[0143] The triaryl amine type charge transportability compound (instantiation compound T-l) of the 

protective layer of the photo conductor of the example 14 <production of photo conductor of example 

14> example 1 was replaced with the benzidine type charge transportability compound (instantiation 

compound Be-6), and also the photo conductor of an example 14 was produced similarly. 

[0144] The triaryl amine type charge transportability compound (instantiation compound T-l) of the 

protective layer of the photo conductor of the example 15 <production of photo conductor of example 

15> example 1 was replaced with the butadiene type charge transportability compound (instantiation 

compound Bu-1) 5 and also the photo conductor of an example 15 was produced similarly. 

[0145] The triaryl amine type charge transportability compound (instantiation compound T-l) of the 

protective layer of the photo conductor of the example 16 <production of photo conductor of example 

16> example 1 was replaced with other charge transportability compound instantiation compounds (So- 

1), and also the photo conductor of an example 16 was produced similarly. 

[0146] The triaryl amine type charge transportability compound (instantiation compound T-l) of the 
protective layer of the photo conductor of the example 17 <production of photo conductor of example 
17> example 1 was replaced with other charge transportability compound instantiation compounds (So- 
3), and also the photo conductor of an example 17 was produced similarly. 

[0147] It replaced with the interlayer of the photo conductor of the example 18 <production of photo 
conductor of example 18> example 1, the dip painting cloth of the application liquid which carried out 
stirring mixture and obtained the following constituent was carried out on the base material, it was dried 
for 30 minutes 150 degrees C, the interlayer with a thickness of 1 .0 micrometers was formed and the 
same CGL as an example 1, CTL, and the glue line were formed on this interlayer. 
[0148] 

A titanium chelate compound "TC-750" (the Matsumoto Pharmaceuticals company make) 200g Silane 
coupling agent "KBM-503 M (the Shin-etsu chemistry company make) 130g 2-propanol 1000ml Water 
Subsequently to the above-mentioned glue-line top, 30ml The commercial hardenability siloxane resin 
"KP-854 ,f (Shin-etsu chemistry company make) 60 weight section, Add the isopropanol 60 weight 
section, dissolve uniformly, and the application liquid which mixed and obtained the triaryl amine type 
charge transportability compound (instantiation compound T-l) 6 weight section like the example 1 is 
applied. Dryness of 120 degree C and 1 hour was performed, the protective layer of 1 micrometer of 
dryness thickness was formed, and the photo conductor of an example 18 was produced. 
[0149] The photo conductor of an example 19 was completely similarly produced except having used 
the siloxane resin "X-40-2239" (the Shin-etsu chemistry company make) for the photo conductor of the 
example 19<example 19 instead of the siloxane resin "KP-854" of the protective layer of the 
production> example 18. 

[0150] It replaced with the interlayer of example 20 example 18, the dip painting cloth of the application 
liquid which carried out stirring mixture and obtained the following constituent was carried out on the 
base material, it was dried for 30 minutes 1 50 degrees C, the interlayer with a thickness of 1 .0 
micrometers was formed and the same CGL as an example 1, CTL, and the glue line were formed on 
this interlayer. 
[0151] 

A titanium chelate compound "TC-100" (the Matsumoto Pharmaceuticals company make) 200g Silane 
coupling agent "KBM-903" (the Shin-etsu chemistry company make) 130g Toluene 1000ml Water 
Subsequently to instead of the siloxane resin "KP-854" of an example 18, except having used the 
siloxane resin "X-40-2269" (the Shin-etsu chemistry company make) on the above-mentioned glue line, 
the protective layer was completely formed similarly and 30ml of photo conductors of an example 20 
was produced. 

[0152] Evaluation of the photo conductor of examples 4-20 was performed like the case of the photo 
conductor of an example 1, and the first stage and all 100,000 fogging were also generated in neither of 
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the environmental conditions under 20-degree-C60%RH and the 30-degree-C80%RH environment, and 
the picture 1.2 or more concentration was obtained by reflection density, and the concentration of the 
black solid section excelled [ picture ] in homogeneity was acquired. Moreover, there was also very little 
abrasion loss of the photo conductor at the 100,000-sheet end time as 0.1 micrometers or less, 
furthermore, the crack on the front face of a photo conductor looks at almost — not having ~ a halftone 
picture top — a pickpocket — the picture defect by the blemish was not seen Moreover, ablation of a 
photosensitive layer was not seen, either. 

[0153] The photo conductor of an example 21 was similarly produced except having added the hindered 
phenolic compound (instantiation compound 1-32) 0.9 weight section to the protective layer of the photo 
conductor of example 21 example 1. 

[0154] To the protective layer of the photo conductor of example 22 example 1, the photo conductor of 
an example 22 was similarly produced except having added the hindered phenol amine compound 
(instantiation compound 2-1) 0.6 weight section. 

[0155] The photo conductor of examples 21 and 22 was evaluated like the case of the photo conductor 
of an example 1 . 

[0156] The first stage and all 100,000 fogging were also generated in neither of the environmental 
conditions under 20-degree-C60%RH and the 30-degree-C80%RH environment, and the picture 1.3 or 
more concentration was obtained by reflection density, and the concentration of the black solid section 
excelled [ picture ] in homogeneity was acquired. Moreover, there was also very little abrasion loss of 
the photo conductor at the 100,000-sheet end time as 0.1 micrometers or less, furthermore, the crack on 
the front face of a photo conductor looks at almost - not having - a halftone picture top - a pickpocket 
- the picture defect by the blemish was not seen Moreover, ablation of a photosensitive layer was not 
seen, either. In addition, in the photo conductor of examples 21 and 22, the clear picture was acquired by 
high'concentration as compared with the photo conductor of the examples 1-20 which this antioxidant 
contains and are not in a protective layer since the antioxidant contains. 

[0157] the case where the photo conductor of an example performs image formation which amounts to 
100,000 times repeatedly under high-humidity/temperature from examples 1-22 and the examples 1 and 
2 of comparison - the thickness abrasion loss of a photo conductor - few - generating of fogging, 
picture dotage and film peeling, a blemish, etc. - there is nothing - high concentration - although a 
clear picture is acquired, it turns out that it is bad those any they are and the photo conductor of the 
example of comparison is lacking in practicality 
[0158] 

[Effect of the Invention] As proved by the example, even when the degree of hardness on the front face 
of a photosensitive layer is high, it excels in abrasion resistance, and****-proof and an adhesive 
property, image formation is performed repeatedly and image formation performed repeatedly under 
high-humidity/temperature especially according to the photo conductor, the process cartridge using it, 
and the image-formation equipment of this invention, defatigation degradation of an electrophotography 
performance does not produce, and neither fogging, nor picture dotage, etc. do not produce, but it has 
the effect which is [ acquire / a good picture is stabilized and ] excellent. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Although the inorganic photo conductor containing the inorganic 
photoconductivity matter was conventionally used for the electrophotography photo conductor, many 
organic photo conductors which replace with an inorganic photo conductor in recent years, and contain 
the organic photoconductivity matter came to be used. In the above-mentioned organic photo conductor 
(henceforth a photo conductor), it is easy to develop the material corresponding to the various exposure 
light sources from the light to infrared light, although there are many points of having excelled as 
compared with the inorganic photo conductor — that material without environmental pollution can be 
chosen and a manufacturing cost is cheap — the only fault — a mechanical strength — weak — many — it 
is that wear a photosensitive-layer front face out, are damaged at the time of the copy of several sheets, 
or a print, and an electrophotography performance tends to deteriorate 

[0003] Since electric and mechanical external force is applied directly, the wear damage of the front face 
of the above-mentioned photo conductor is easy to be carried out with an electrification machine, a 
development counter, an imprint machine, an eliminator, a cleaning vessel, etc., and the improvement of 
endurance to them is demanded. Specifically, the improvement of mechanical endurance to film peeling 
by wear on the front face of a photo conductor by ****, generating of a blemish, mixing of a foreign 
matter, the shock at the time of paper jam processing, etc. is demanded. About the endurance over the 
blemish and film peeling by the shock, about the same intensity as an inorganic photo conductor is 
called for strongly especially. Moreover, the endurance over degradation of the photo conductor front 
face by ozone, active oxygen, etc. which are generated at the time of corona electrical charging etc. is 
also demanded. 

[0004] In order to fulfill various properties requested from the above photo conductor front faces, the 
former various improvement method is proposed. That is, it is reported by by using a BPZ 
polycarbonate as a binder resin on the surface of a photo conductor that a surface wear property, a toner 
filming property, etc. are improved. Moreover, using the hardenability silicone resin containing colloidal 
silica for the protective layer of the front face of a photo conductor is reported by JP,6-1 18681, A. 
[0005] However, in the photo conductor using the BPZ polycarbonate as a binder resin, in addition, 
antiwear characteristics run short and it does not have satisfying endurance. Although improved, the 
electrophotography property at the time of repeat use was inadequate, at the time of repeat use, it was 
easy to generate fogging and picture dotage, and the endurance of the surface layer of the hardenability 
silicone resin which contains colloidal silica on the other hand was inadequate [ the antiwear 
characteristic ]. 

[0006] As a method of improving such a fault, the photo conductor which has the resin layer which 
combined the electron hole transportability compound in the hardenability organic Si system 
macromolecule as a surface layer is proposed by JP,9- 124943, A and JP,9- 190004, A. However, this resin 
layer does not have sufficient endurance that it is easy to generate fogging and picture dotage under a 
high-humidity environment. Moreover, there was a fault, like such a hardenability organic Si compound 
film tends to produce film peeling of a photosensitive layer in although abrasion resistance is high, if a 
blemish tends to be attached to an external shock, and the film intensity of a photosensitive layer and the 
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adhesive property were inadequate. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of image formation equipment. 
[Description of Notations] 
10 Photo Conductor Drum 

12 Electrification Machine 

13 Image Photographic Filter 

14 Development Counter 

1 8 Imprint Roller 

19 Eliminator 

20 Fixing Equipment 
22 Cleaning Machine 
30 Process Cartridge 
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DRAWINGS 



[Drawing 1] 
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